SUMMARY A promoting 'effect of large bowel contents on colonic carcinogenesis as seen in the animal model is still incompletely explored in man. We investigated simultaneously deoxycholate absorption (as marker of colonic mucosal exposure to tumour promoting bile salt metabolites), mouth-anus transit time, and the ratio of anaerobic to aerobic bacteria in stool in 10 persons with colonic adenomas and in 10 age matched control subjects. We found that anaerobic/aerobic ratios and colonic deoxycholate absorption were higher in patients with colonic adenomas (p<0.002 and p<0.001) and that these parameters were clearly interrelated, which also applied to intestinal transit times and the anaerobic/aerobic ratios. These data are consistent with a promoting effect of the intracolonic environment on development of adenomas in man. Long term induction of a more aerobic colon flora and shortening of intestinal transit time may diminish bile-salt induced tumour promotion in adenoma patients.
High faecal bile acid concentrations in the presence of high numbers of some species of anaerobic bacteria, able to dehydrogenate the bile acid nucleus, have been reported in patients with colon cancer.1 2 This led to renewed interest in the theory that formation of (co)-carcinogenic bile acid metabolites in the large bowel and subsequent mucosal exposure to these products may be involved in colonic carcinogenesis in man.3 Later studies could not confirm that patient groups with colonic carcinoma or with colonic adenoma (having a high risk of colon cancer) could be identified by counts of bile acid degrading bacteria.4 5 Both 7a-dehydroxylation, the initial step in bile acid nucleus conversion, however, and the ratio of anaerobic to aerobic -that is, facultative anaerobic -bacteria proved to be increased in their stool4 6 reflecting better growth conditions and higher enzymatic activity (in vitro) of their anaerobic faecal flora.
The view that colonic stasis evidenced by a slow gut transit may have an additional influence is still controversial. 8 with the total of anaerobic colony forming units to define the recovery of vital anaerobes. Culture yields of less than 15% were not reproducible and were not accepted for evaluation (Table 2) . Faecal pH was measured in another part of the stool after saline dilution (v/v: 1/1) using a pH electrode (Radiometer Copenhagen Pm22r).
STATISTICS
Differences between both groups were analysed with the Wilcoxon's rank sum test, significance of associations was derived from Spearman correlation coefficients.28
Results
Input rates of DCA into the bile acid pool were higher in adenoma patients than in control subjects (medians 3.6 and 1.9 ,umol/kg/d, p<0.001, Table 2 and Fig. 1 ), whereas total anaerobic and aerobic counts showed no significant distinction ( Table 2 ). The ratio of anaerobes to aerobes in adenoma patients, however, proved to exceed that in control subjects (medians 3.22 and 2.66, a 3-6 times greater predominance of anaerobes, p<0002, Table 2 ).
In contrast with a lack of correlation of both total anaerobic and total aerobic counts with colonic DCA absorption (both r, <037, NS) was the clear relationship between the anaerobic/aerobic ratio and DCA absorption (r,=065, p<001, Fig. 1) . No difference in faecal pH was observed (Table 2) ; however, slower intestinal transit times were associated with higher anaerobic/aerobic ratios (Fig. 2 ).
Discussion
This study shows an enhanced DCA absorption and a greater predominance of the anaerobic faecal flora (as judged from the anaerobic/aerobic ratio) in patients with colonic adenomas. In addition, it shows that these parameters are interrelated, which applied to patients as well as to control subjects (Fig. 1, Table 2 ). This favours a link between a colonic environment well suited to the growth of anaerobic bacteria and exposure of colonic mucosa to tumour promoting bile acid metabolites. The results of this study are also consistent with epidemiological reports of relatively low ratios of anaerobic to aerobic faecal bacteria in populations from Africa and Asia with a low risk of colon cancer. 29 The marked predominance of faecal anaerobes in adenoma patients is in agreement with other studies.4 8 Both low and high anaerobic/aerobic ratios have been described in faecal cultures of colon cancer patients.8 30 These apparently conflicting results can be reconciled by assuming that large bowel tumours may accelerate gut transit in some cases, which appears to be accompanied by a lower anaerobic/ aerobic ratio of the gut flora according to our data. This may apply to those colon cancer patients, who present with a history of more frequent bowel motions.
Three of the adenoma patients had a previous cholecystectomy, another possible risk factor of colon cancer justifying their inclusion into the patient group. Exclusion of the data from these subjects did not affect essentially the statistical analysis of the results reported.
The rapid intestinal transit in one of our cholecystectomised adenoma patients (* Fig. 1 ) seems to be secondary to an increased turnover of her cholic acid pool,13 a possible effect of cholecystectomy.31
The ensuing increase in DCA formation enhances colonic water secretion32 and intestinal motility33 and also suppresses growth of anaerobic bacteria,34 which may account for the rapid transit and low anaerobic/aerobic ratio in this patient.
Our finding that a rapid mouth-anus intestinal transit was associated with a more aerobic flora in all subjects (Fig. 2) might be ascribed to a lack of extensive intracolonic stasis. Experimental data on anaerobic colonisation of self-filling, but not of self-emptying blind loops leave no doubt on such effect of intestinal stasis.
The impact of slow intestinal transit on colonic carcinogenesis as emphasised by Burkitt6 may be attributed to a more anaerobic intracolonic environment, which appears to enhance mucosal exposure to secondary bile acids (Fig. 1) . Although the mean intestinal transit of our adenoma patients was slower than in our control subjects (Table 1 ) the difference was small and not statistically significant. In our opinion it may be a contributory but not the sole underlying mechanism of the higher DCA absorption in our adenoma patients. This accords with our earlier observation that DCA absorption Rapid formation of DCA in the caecum is also dependent on an alkaline pH and may facilitate DCA absorption from the colon. As it is unlikely that faecal pH will reflect always the pH in the caecum, we were not surprised that no correlation could be detected between DCA absorption from the colon and the pH in a fresh stool sample of our subjects (Table 2) .
In conclusion, this study reveals a relationship of DCA absorption, anaerobic growth conditions in the large bowel and gut transit. Mucosal exposure to bile acid metabolites appeared to be higher in patients with adenomas and was associated to their more anaerobic gut flora as compared with control subjects. These data suggest that induction of a more aerobic bacterial flora may lead to a less tumour promoting environment in the large bowel, a possibility which should be further explored. Previous observations on the influence of dietary composition on faecal flora have shown that this may require rather long term studies. 35 36 
